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Abstract

Agro-morphological variations in 11 accessions of Lasiurus scindicus collected from different
areas of the Cholistan desert in 2004-2005 were evaluated. The most widely varied variables were
number of fertile branches per plant, number of tillers per plant and height of the plant.
Considerable range of variation was recorded in number of leaves on main tiller, flag leaf area,
length of inflorescence and 4™ node leaf area of main tiller, whereas very low variation was noted
in number of internodes on main tiller and length of internode covered by leaf sheath at the 4™ node
of main tiller. The accessions DG1/6 collected from Din Garh Fort area, SWT1/2 collected from
Sullah Wala Toba, DR1/2 collected from Derawar Fort area, BLT1/2 collected from Bailah Wala
Tibba, KWT1/2 collected from Khokhran Wala Toba and CHP1/1 collected from Channanpir area
appeared as the best genotypes based on their agro-morphological variation detected in this study.

Introduction

Genetic variability among plants refers to how different the genetic material is
between individuals of the same species (Ashraf, 1994; Ashraf et al., 2008). There is
greater genetic variability between a seed, planted today and same kind of plant that grew
100 years ago. Ecotypic variation is a common phenomenon in various grass species
reflected by the presence of morphological distinctness and specific topographical and
habitat preferences (Bosch & Theunissen, 1992). The accessions reflect differently to the
different environmental factors, explaining that a species could be classified into different
ecological status groups depending on the geographical distribution or habitat condition
to which it is associated (Rao et al., 1989).

Lasiurus scindicus locally known as “Sewan” is one of the commonest and most
promising species in Cholistan desert for forage production. It thrives well in medium
and high semi-stabilized sand dunes producing high forage yield and good ground cover,
but remains absent from calcareous, hard and flat habitats. It has been regarded as the
“king grass” based on its high aerial cover (Rao et al., 1989; Anon, 1993). Lasiurus
scindicus can survive extreme arid condition and remain productive for a period of 6 to
10 years (Rao et al., 1989; Anon., 1993). The grass is very well distributed in the entire
area of Cholistan Desert. It is highly xeric, drought tolerant and nutritious grass of this
desert at the advent of the monsoon and spring it is among the earliest sprouting grass
species available for livestock (Rao et al., 1989). After monsoon rainfall, green patches
of Lasiurus scindicus occur on sand dunes and interdunal sandy areas indicating its eco-
physiological potential, excelling other parent grasses (Arshad et al., 2007).
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Its geographical distribution to the varying land spaces viz., dunes, sloppy contours,
dry lands and salinity patches of the desert required immediate scientific studies of the
endemic ecotypes. Various ecozones of Cholistan Desert depict a fairly good amount of
useful and exploitable genetic diversity of Lasiurus scindicus. To unearth this hidden
genetic treasure, the present study was designed to explore germplasm resource of
Lasiurus scindicus by screening morphogenetic variations for the selection of some high
rank ecotypes of this grass. The best selections will ultimately be checked under multiple
stresses.

Materials and Methods

Study site: The Cholistan desert is located in southern Punjab province of Pakistan and is
spreading over an area of 26000 km? between latitudes 27° 42° and 29° 45° North and
longitudes 69° 52° and 75° 24 East (Anon., 1993; Arshad et al., 2007; Noureen et al.,
2008). Cholistan is one of the hottest deserts in Pakistan. Mean annual rainfall varies
from 100 mm to 200 mm. Rainfall is usually received during the monsoon (July to
September) and in winter and spring (January to March) (Arshad et al., 2006). Mean
minimum and maximum temperatures are 20 and 40°C, respectively. Temperatures are
high in summer and mild in winter with no frost. The mean summer temperature (May to
June) is 34°C with highs exceeding 51°C (Anon, 1993; Mughal, 1997; Arshad et al.,
2007). Aridity is one of the most striking features of the Cholistan desert with wet and
dry years occurring in clusters. The entire area of this desert is rain dependant for its
ground water recharge and drinking water. Rain-water is harvested in low-lying areas or
in dug-out ponds locally called as “Tobas”. Underground water is at a depth of 25-40 m
and is mostly brackish having salt concentration of 9000-24000 mg L. The soils are
either saline or saline-sodic, with pH ranging from 8.2 to 9.6 (Anon., 1993; Akbar et al.,
1996; Arshad et al., 2007; Arshad et al., 2008).

Vegetation in Cholistan desert is composed of xerophytic species, which are very
well adapted to the extreme seasonal temperatures, moisture fluctuations and a wide
variety of edaphic conditions. Grasses can survive extremes of environmental conditions
like frost, drought, fire and grazing, so they have high reproductive capability and quick
dispersal. Important species of perennial grasses found in Cholistan Desert include
Cenchrus ciliaris, Lasiurus scindicus, Panicum antidotale, Panicum turgidum,
Stipagrostis plumosa, Cymbopogon jwarancusa, Sporobolus ioclados, Aeluropus
lagopoides and Ochthochloa compressa (Arshad et al., 2007).

Grass germplasm collection/exploration: For the collection of germplasm of perennial
grasses various desert grass germplasm collecting expeditions were executed in different
habitats of Cholistan desert and accessions of various perennial grass species, including
Lasiurus scindicus (Sewan) were collected and propagated at the desert grass germplasm
nursery of the Cholistan Institute of Desert Studies (CIDS), The Islamia University of
Bahawalpur. For present study 11 accessions of Lasiurus scindicus (Table 1) showing
contrasting characters were selected and grown under randomized complete block design
to explore genetic variabilities with regard to agro-morphological parameters. In order to
work out the similarities and dissimilarities among the eleven accessions of Lasiurus
scindicus and in the 10 agro-morphological characters, the recorded data was analysed by
using Principal Component Analysis (Anon., 1985).
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Table 1. Accession number along with collection site names and coordinates.

S. No. Accession number  Site name Coordinates
1. DG 1/2 Din Garh Fort 28°56°37°N 71°49°36” E
2. DG1/9 Din Garh Fort 28°56° 37N 71°49°36” E
3. DG1/3 Din Garh Fort 28°56°37°N 71°49°36” E
4, SWT1/4 Sulleh Wala Toba 28°54° 06” N 71°28° 08” E
5. SWT1/2 Sulleh Wala Toba 28°54° 06” N 71°28° 08” E
6. DG1/6 Din Garh Fort 28°56° 37" N 71°49°36” E
7. DR1/2 Derawar Fort 28°46° 02” N 71°20° 15”E
8. KWT1/1 Khokhran Wala Toba 28°06° 12’ N 71°50° 10”E
9. KWT1/2 Khokhran Wala Toba 28°06° 12’ N 71°50° 10”E
10. CHP1/1 Channan Pir Wala Tibba 28°59°56” N 71°39° 55" E
11. BLT1/2 Bai Lah Wala Tibba 28°55° 10° N 71°29°05” E

Results and Discussion

High morphological variation was recorded among the 11 accessions of the Lasiurus
scindicus, collected from different areas of Cholistan Desert. The most widely varied
variables were number of fertile branches per plant, number of tillers per plant and height
of the plant. Considerable range of variation was also recorded in number of leaves on
main tiller, flag leaf area, length of inflorescence and 4" node leaf area of main tiller
whereas very low variation was noted in number of internodes on main tiller and length
of internode covered by leaf sheath at the 4™ node of main tiller (Table 2).

Correlation coefficients for agro-morphological traits given in Table 3 showed that
height of the plant positively and highly significantly (p<0.01) correlated with number of
fertile branches per plant, flag leaf area, number of leaves on main tiller, number of
internodes on main tiller and length of the internode covered by leaf sheath at the 4" node
of main tiller and significantly (p<0.05) with the number of tillers per plant. Number of
tillers per plant correlated positively and highly significantly (p<0.01) with number of
fertile branches per plant, number of internodes on main tiller and thickness of the stem at
4™ node of the main tiller and significantly (p<0.05) with length of the internode covered
by leaf sheath at the 4™ node of main tiller. Positive and highly significant (p<0.01)
correlation was recorded among number of fertile branches per plant, number of
internodes on main tiller, thickness of stem at 4™ node of main tiller and length of
internode covered by leaf sheath at the 4™ node of main tiller.

Length of inflorescence negatively and highly significantly (p<0.01) correlated with
the 4™ node leaf area of the main tiller and positively and highly significantly (p<0.01)
with number of leaves on main tiller and significantly (p<0.05) with length of internode
covered by leaf sheath. Flag leaf area positively and highly significantly (p<0.01)
correlated with number of leaves on main tiller and length of internode covered by leaf
sheath. Negative and highly significant (p<0.01) correlation was recorded among the 4™
node leaf area of main tiller and number of leaves on main tiller and positive and highly
significant (p<0.01) correlation with thickness of the stem at the 4" node of main tiller.
Number of leaves on main tiller positively and highly significantly (p<0.01) correlated
with length of internode covered by leaf sheath at the 4™ node of main tiller. Thickness of
stem at 4" node of main tiller positively and highly significantly (p<0.01) correlated with
length of internode covered by leaf sheath at the 4™ node of main tiller.

The latent roots, percentage variance and cumulative variance in various principal
components are given in Table 4. The first five principal components explained 94.7 % of
the total variance.
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Table 2. Mean and range of variations of 10 quantitative characters recorded in 11
accessions of Lasiurus scindicus.

S. No. Variables Mean + SE gtar)dgrd Range
eviation
1. Height of the plant (cm) 99.33 +3.45 11.45 85.00 - 124.90
2. Number of tillers per plant 24.34 +6.01 19.91 04.70 - 78.20
3. Number of fertile branches per plant 95.70 + 24.10 80.00 09.70 - 301.80
4.  Length of inflorescence (cm) 08.46 +0.34 1.12 06.80 - 10.80
5.  Flag leaf area (cm?) 01.50 +0.12 0.40 00.90 - 2.21
6. 4" node leaf area of main tiller (cm?) 04.15+0.36 1.22 02.13-6.22
7. Number of leaves on main tiller 11.10+0.81 2.69 07.70 - 18.20
8. Number of internodes on main tiller 06.54 +0.27 0.90 04.80-7.83
9.  Thickness of stem at 4" node of main tiller ~ 03.86 + 0.36 0.40 03.20- 4.53
10. Length of internode covered by leaf sheath 05.55 + 0.22 0.74 04.30 - 6.88

at the 4" node of main tiller (cm)

Table 3. Correlation coefficients for morphological traits.
V1 V2 V3 V4 V5 V6 V7 V8 V9

V2 0.397*

V3  0.476**  0.990**

V4 0.064 0.232 0.289

V5  0.363** 0.041 0.064 0.080

V6 0.181 0.111 0.196 0.722**  -0.245

V7  0.505** 0.167 0.185 -0.377**  0.702**  -0.354**

V8  0.751**  0.595**  0.678** 0.274 0.194 0.235 0.183

V9 0.096 0.386**  0.381**  -0.002 -0.275  0.357** 0.007 0.011

V10  0.514** 0.328* 0.363** 0.304* 0.575** 0.184 0.503** 0.193  0.357**
*and **, significance at P = 0.05 and P = 0.01, respectively.
V1=Height of the plant, V2=Number of tillers per plant, V3=Number of fertile branches per plant, V4=Length
of inflorescence, VV5=Flag leaf area, V6=4" node leaf area of main tiller, V7=Number of leaves on main tiller,
V8=Number of internodes on main tiller, V9=Thickness of stem at 4" node of main tiller, V10=Length of
internode covered by leaf sheath at the 4™ node of main tiller.

Table 4. Latent roots, percent variance and cumulative variance in various principal components.

Principal components  Latent roots  Percentage variance Cumulative variance
PC1 3.73 373 373
PC2 2.39 239 61.2
PC3 1.40 14.1 75.3
PC4 1.19 11.9 87.2
PC5 0.74 07.5 94.7

The relationship of these principal components with the quantitative variables is
given in Table 5. The variables prominent in first principal component (PC1) were height
of the plant, number of tillers per plant, number of fertile branches per plant, number of
internodes on main tiller and length of internode covered by leaf sheath at the 4™ node of
main tiller. The variables significant in second principal component (PC2) were length of
inflorescence, flag leaf area, 4™ node leaf area of main tiller and number of leaves on
main tiller. In the third principal component (PC3), number of tillers per plant, number of
fertile branches per plant, length of inflorescence, flag leaf area and 4" node leaf area of
main tiller were prominent. The variables significant in the fourth principal component
(PC4) were number of internodes on main tiller, thickness of stem at 4™ node of main
tiller and length of internode covered by leaf sheath at the 4™ node of main tiller. The
variables significant in the fifth principal component (PC5) were height of the plant,
number of tillers per plant, length of inflorescence and 4™ node leaf area of main tiller.
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Table 5. Eigenvectors for the first five principal components.

Variables PC1 PC2 PC3 PC4 PC5

Height of the plant -0.404 0.156 0.056 -0.159 0.578
Number of tillers per plant -0.413 -0.136 -0.366 -0.067 -0.391
Number of fertile branches per plant -0.443 -0.147 -0.307 -0.094 -0.299
Length of inflorescence -0.187 -0.382 0542 -0.101 -0.325
Flag leaf area -0.204 0459 0390 0.000 -0.281
4 node leaf area of main tiller -0.159 -0.472 0.376 0.127 0.330
Number of leaves on main tiller -0.228 0.524 -0.031 0.171 0.092
Number of internodes on main tiller -0.398 -0.049 -0.054 -0.485 0.273
Thickness of stem at 41" node of main tiller -0.182 -0.237 -0.294 0.676 0.190

Length of internode covered by leaf sheath at -0.353 0.153  0.302  0.462 -0.107
the 4™ node of main tiller

2.0+ DG1/3

-\ DG1/1
PC1 -

CHP1/1

=20+
-4.0+
——————— e e e e L e
=160 -0.80 0.00 0.80 1.60 2.40
PC2

Fig. 1. Plot of principal component 1 and 2 for different accessions of Lasiurus scindicus.

A plot of accessions drawn against PC1 and PC2 grouped all the 11 accessions of
Lasiurus scindicus into six cohesive groups containing 1 to 4 accessions and indicated a
high amount of variation among the recorded agro-morphological characters (Fig. 1).

Even the samples collected from the plants of same location showed notable
differences in height of the plant, number of tillers per plant, number of fertile branches
per plant, number of internodes on main tiller, length of internode covered by leaf sheath
at the 4™ node of main tiller, length of inflorescence, flag leaf area and 4™ node leaf area
of the main tiller.

The accessions SWT1/2, SWT1/4, collected from Sullah Wala Toba and DG1/9 and
DG1/6 collected from Din Garh Fort area were widely scattered in the plot. The
accessions DG1/6 collected from Din Garh Fort area, SWT1/2 collected from Sullah
Wala Toba, DR1/2 collected from Derawar Fort area, BLT1/2 collected from Bailah
Wala Tibba, KWT1/2 collected from Khokhran Wala Toba and CHP1/1 collected from
Channanpir area appeared as the best accessions with regard to the height of the plant,
number of tillers per plant, number of fertile branches per plant, number of internodes on
main tiller, length of internode covered by leaf sheath, length of inflorescence, flag leaf
area and 4" node leaf area of the main tiller.
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The results of present study are similar as were reported by Arshad et al., (1995,
1999 & 2007) on exploring the germplasm of Cymbopogan jwarancusa, Sporobolus
ioclados and Cenchrus ciliaris, respectively, collected from different areas of Cholistan
Desert. Nair & Somarajan, (2003) reported same results on exploring the genetic
diversity of Saccharum spontaneum in Kerala, India. Quinn & Wetherington, (2001) on
evaluation of genetic variability in Panicum virgatum and Sporobolus cryptandrus also
reported similar results. The findings of present study are also in conformity with the
results of Ayana & Bekele, (1999) who grouped 415 Sorghum accessions collected from
Ethiopia and Eritrea. The studies conducted by But et al., (1990); Agarwal et al., (1999);
Ojeda et al., (2001); Brandolini & Brandolini, (2001); Assefa et al., (2001) and Frese et
al., (2001) also reported the similar results.

The results achieved in this study leads to conclude that the germplasm of Lasiurus
scindicus collected from different areas of Cholistan desert displayed considerable agro-
morphological variations in height of the plant, number of tillers per plant, number of
fertile branches per plant, number of internodes on main tiller, length of internode
covered by leaf sheath at the 4™ node of main tiller, length of inflorescence, flag leaf area
and 4™ node leaf area of the main tiller. The high performing accessions of Lasiurus
scindicus screened in this study should further be evaluated under a wide range of
stresses including drought, salinity and high temperature, to find stress tolerant
genotypes. These accessions may also be propagated to check their adaptability potential
in their original habitats in Cholistan desert and to increase the productivity of degraded
rangelands of the area.
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